Background: Deaf children face many challenges in dealing with educational opportunities and ensuring attainment of academic skills. A parent's involvement in the child's education has the potential to enhance academic performance. We sought to study the association between parental involvement and academic achievement among deaf children in Uganda. Methods: Using purposive consecutive sampling, one hundred and eight parents of deaf children (Primary 1 to 7) were recruited from Mulago School for the Deaf in Kampala, Uganda. The Parental Involvement Questionnaire was used to measure parents' involvement in school activities while the Wide Range Assessment Test, third edition, was used to measure academic achievement (reading, spelling and arithmetic). Linear regression was used to test the association between parental involvement and academic achievement. Results: One hundred and five children with mean age 11.09 years (SD = 2.89) were enrolled of whom 56 (35.3%) were female. With a Beta coefficient of 0.07, a 7% unit increase of summed parental involvement showed no significant association between parental involvement and academic achievement (p = 0.46) of the deaf children. Conclusion: Parental involvement was not associated with academic achievement among deaf children in Kampala. Other factors associated with academic achievement need to be identified to enhance deaf children's performance at school.
Background: There is considerable evidence showing the benefits of parental involvement in school activities and how this influences the academic performance of deaf students in high and middle income countries. [1] [2] [3] In Uganda, few studies and reports indicate ways in which parents are involved in their children's activities but no specific study has focused on how parents' involvement may affect attainment of academic skills necessary for learning among deaf children except for the advocacy of deafness as a disability and reporting on their education in general terms. [4] [5] [6] [7] [8] In Uganda, about 13% of children are disabled and 23.1% of these have a hearing disability. 9 The National Development Plan of Uganda 2011-2015 indicated that 10% of children have special needs. 10 The situational analysis of children with disability indicated that only 9% of the disabled children attend primary schools compared to the national average of 92% and of the deaf children only 6% continue to the secondary school level against the national average of 25%. Furthermore, among all children with disabilities, those with hearing disability have the highest enrolment in school of 29% albeit low completion rate.
tal effects, deafness is not merely a disability one "suffers" from but it is a multi-faceted and vast physical, social and psychological phenomena which affects the child's growth, development and wellbeing.
15, 16 Expectedly, parents especially mothers are highly involved during the early stages of the child's development hence enabling their ability to notice when a child fails to respond to environmental cues like noise. [17] [18] [19] This could be regarded as a social functioning and problem behavior but it ignites the search for confirmatory answers especially from the health workers. 20, 21 Without distinguishing the different parenting effects on development, early childhood development, like poor cognitive development, profoundly affect academic outcomes. 16, 17, 22 As such, we need to retrospectively acknowledge effects of the deaf children prior to school age when we are looking at the academic skills attainment. Before parents identify the schools for their hearing impaired children, they will have noticed earlier between 0 to 3 years that the child had a hearing impairment either as one that is congenital or acquired
14
. Historically, deaf children have consistently lagged behind academically and socially at all levels. 16, 22, 23 Poor performance in reading, spelling and arithmetic skills are common among deaf children but the associated factors are unknown in Uganda. 17 Scholars elsewhere reported factors associated with poor performance as parents' socio-economic and education level, inadequacies in "learning resources and monitoring for teachers by head teachers, understaffing, high teacher turnover rate, inadequate prior preparation, large workload, absenteeism by both teachers and pupils, pupils lateness, lack of support from parents" while others attributed poor performance to "teachers who do not have both the academic and the professional teacher qualification but also teachers who are academically and professionally qualified, but work under unfavorable conditions of service and are less dedicated to work", as well as lack of supervision and motivation.
24-26
Basing on yearly primary leaving examination results in Uganda, performance of deaf children has been low, implying that academic skills effective for learning were not achieved. 27 Hypothetically, parents' participation and application of school, family and community partnership approaches in a deaf child's education program and development are very necessary in academic skills attainment. These approaches, however, are rarely implemented in Uganda hence the deaf children have struggled to meet their personal or academic goals within all levels of education on their own. 28 Despite the guidelines by the Ministry of Education stating that parents should take keen interest and get more involved in their children's learning to improve the quality of education, parents' involvement in school programs has majorly been through participating in the construction of schools by contributing bricks, tiles, fetching water, roofing buildings or finishing the schools on top of providing education materials and paying fees, attending meetings and reading circulars.
29 Seemingly, these may be viewed as aspects of parental involvement which are 'external' to academic skills attainment. 6 However, literature showed that parental involvement was greatly associated with academic skills attainment.
30-33
Other scholars pointed out that the effects of parental involvement on academic skills attainment balanced out because of iterative outplay of child, family and school facilitators and detractors.
31
In spite of the positive evidence, deaf children still have challenges in academics. Such challenges are ecological in nature with an interactive force from the individual child's own learning attitudes, beliefs, assumptions, resilience, and level of stimulation to environmental dictates like family level of support and involvement, 33, 43 institutional educational system barriers like lack of remedial and educational programs, insufficient teachers, unequipped schools, and a lack of instructional and assessment tools 25, 35, 36 and governmental policies and curricula.
5,10,13,
Basing on the hypothesis that parental involvement does affect academic skills attainment, we sought to examine the association between parental involvement and academic skills of deaf children at Mulago School for the Deaf in Kampala, Uganda.
Methods:
We conducted a cross-sectional study at Mulago School for the Deaf in Kampala, Uganda in the months of February 2014, the time when pupils report for the beginning of the year. This is one of the two schools for deaf children located in Kampala. As a special needs school, it admits only deaf children in Primary one to seven. During the study period, a total of 108 children had reported for the beginning of the term. We recruited all except 3, who were above 15 years (an upper limit age for this study).
Parents were interviewed using the Parental Involvement Questionnaire (modified Eptein's framework). 30 Two weeks later, the children whose parents consented were assented and assessed using the Wide Range Assessment Test, Third Edition (WRAT-3) for academic achievement. 37 The tools are described below.
Instruments

Parental Involvement
Parental involvement in a child's school program was measured using Epstein's framework for six types of involvement (modified with permission). 30 Permission was granted by Dr Joyce Epstein to translate or adapt the questions to fit our research questions about family involvement in Uganda. Specifically, we requested for permission to simplify the English language where necessary to fit the study population i.e. parents and guardians of the deaf children; the majority of whom had elementary knowledge of English. This was validated in the U.S 29, 38, 39 and it has been used in Ghana 40 Phillipines 41 and Uganda. 4 The tool had positive construct validity in Ghana, internal validity in both Uganda and Phillipines. The reliability of these studies was based on the consistency of the questions and items used but could have been affected by social factors and interpretations.
However, in our study, the questionnaire had seven domains that included demographic factors of the participant and the six types of Epstein's parental involvement that is, parenting, communication, volunteerism, decision making, learning and collaboration with the community. Part A measured demographic factors while Part B measured type 1 involvement of parenting which entailed using a 5 point likert scale of 'not interested' to 'extremely interested' to answer 11 questions. Part B aimed at determining whether all families helped to establish home environments to support deaf children as students. Part C measured type 2 involvement of communication using a 7 point likert scale of 'Not effective at all' to 'not available' to answer 5 questions. This was aimed at determining whether there are effective forms of school-tohome and home-to-school communication about school programs. Part D measured type 3 involvement of volunteering. This part had a section that addressed volunteer experiences and used a 3 point Likert scale of 'yes' to 'not applicable' to answer 8 questions for activities they volunteered in while the last section of part D used 'specify' to answer the last question. Part D was meant to establish whether schools could recruit and organize parents' help and support in school programs. Part E measured type 4 learning at home to provide information and ideas to families about how to help students at home with homework and other curriculum-related activities, decisions and planning using a 6 point Likert scale of 'never' to 'not applicable' to answer 5 questions and it also used 'specify' to answer the last section. Part F measured type 5 of parental involvement which was decision-making using a 3 point Likert scale of 'yes' to 'unsure' to answer 10 questions. This fifth part established whether to include parents in school decisions, developing parent leaders and representatives. Part G measured type 6 of parental involvement in collaboration with the community to identify and integrate resources and services from the community to strengthen school programs, family practices and student learning and development using a 3 point Likert scale of 'yes' to 'unsure' to answer 5 questions. The total number of items was 29 and the highest score indicated the more parental involvement and vice versa. This instrument was administered to both parents and children. All these sections were maintained but language and class reference were adjusted to fit lay vocabulary and Ugandan school grading system (i.e. nursery and primary).
The internal consistency for the different sub-scales were calculated using the Cronbach alpha, α, which ranged from .55 to .69 (α= .69, .61, .63, .55, .69 &.66 for parenting, communication, volunteerism, decision making and collaboration with community respectively). Other than volunteerism, the rest were within the range of .59 and .77 used for the deaf populations and the calculated reliability 0f α= .67. 42 Content and internal validities were based on the use of the same questionnaire photocopied and read or signed out by the sign language teachers in the presence of the researcher. The latter followed by listening to read aloud version of the questions.
Academic skills Wide Range Assessment Test -3
The Wide Range Achievement Test (Third Edition (WRAT-3) 38 was used to measure academic skills; reading, spelling, and arithmetic (math computation). 37 The spelling sub-test required the subject to spell letters and 40 words from dictation and the arithmetic test involved counting, reading number symbols, solving oral problems, and performing written computations. Reading sub-test assessed an individual's ability to recognize and name 15 letters and pronounce 42 words out of context. Reading, spelling and arithmetic were administered using sign language and tested against the reading materials familiar to the deaf children as per the school curriculum like the alphabet, English grammar and mathematics. Procedurally, during testing, the WRAT-3 was given to the sign language teachers who randomly picked half of the questions from the WRAT-3 which were similar in English grammar and math computation to what the pupils knew and administered as a class test. Alphabetically, the works and numbers used in the scale were the A to Z of the alphabet and 0 to 9 of the number line. The questions were signed out to the pupils and the latter wrote down the answer. These were marked using the standard answers of the WRAT-3. Using Pearson correlation coefficient, the association between the WRAT-3 and class test 44 In these hearing and talking children, for the spelling sub-test, the 40 words were dictated rather than signed while for the arithmetic test, talking children counted, read number symbols aloud and solved mathematical problems orally as the deaf children signed. However, they both performed written computations. In the reading sub-test, both groups of children were assessed on the individual's ability to recognize and name 15 letters. The difference between the two groups was that the talking and hearing children pronounced 42 words while the deaf children signed same words.
In comparison, the median test coefficient alphas for WRAT-3 ranged from .85 to .95. 37 In the hearing children population, alternate form correlations of reading (.92), spelling (.93), and Arithmetic (.93) supported the reliability of the measure. 45 However, reliability and validity of the WRAT-3 among the deaf population had not been documented nor had been standardized in this population. So reading, spelling and arithmetic skills were only measured using the reading materials used and familiar to the deaf children as per the school curriculum and the set test from the WRAT-3.
Statistical analysis
Having had parental involvement as a single explanatory variable with normally distributed answers, a linear regression was run to determine the predictors of how parental involvement (independent variable) affects academic skills (dependent variable) and the significance of these predictors. A linear regression was run at a 95% confidence level with an error term of ±3 using SPSS (Statistical Package for Social Scientists) version 16.0. The researcher who did not know sign language worked with sign language teachers to ensure consistency and reduce bias. The teachers read out questions aloud as they signed them for the students and verbatim relayed answers aloud so that the researcher followed as students gave them.
Ethical considerations
This study was approved by the Institutional Review Board of the College of Humanities and Social Sciences, Makerere University an affiliate of the Uganda National Council of Science and Technology (IRB Number UG-REC-021). Written informed consent was sought from the parents while assent was obtained from children aged 7 years and older.
Results: Socio demographic characteristics
During the study period, 105 deaf children with the mean age of 11.09 (SD =2.89) participated. More girls 56 (53.3%) than boys participated in the study. Majority of the pupils, 67 (63.8%) resided in urban centers. The class representation varied with lower primary (Primary 1 to Primary 4) contributing 66 (62.9%) participants, of whom 13 (12.3%) were in Primary 1. Most of the children 66 (53.1%) were separated from either or both of their parents during their lives (Table 1) . Prior to running the regression analysis, we controlled for variables that could affect the outcome. The gender, age and class of the children and gender, occupation and socio-economic status of the parents were identified as variables that would affect the outcome of the bivariate tests between academic skills and parental involvement. After running the bivariate analysis of each of the social demographics with academic skills, only the age and class of the children were significant (P<0.05) hence they were controlled in the regression analysis. Summed parental involvement also had different effects on the academic skills. A unit increase in the summed parental involvement led to 8% and 17% increase in spelling and reading skills and to a 10% decrease in arithmetic skills. Overall, a unit increase in a summed parental involvement led to a 7% increase in summed up academic skills with an insignificant relationship (p>0.05).
The different forms of parental involvement (helping, communication, volunteerism, decision making, learning and collaboration with community) had different effects on academic skills development. Five of the involvement types had insignificant relationship with academic skills (P>0.05) except volunteering which had a significant relationship with arithmetic skills (P<0.05). Using Beta values, a unit increase in parents' involvement through helping, volunteering, learning and decision making led to a positive increase in spelling, arithmetic and reading skills attainment. However, a unit increase in parents' communication and community collaboration led to a decrease in spelling and reading. In a summative form, parental involvement also had different effects on the academic skills. A unit increase in the summed parental involvement led to 8% and 17% increase in spelling and reading skills and to a 10% decrease in arithmetic skills. Overall, a unit increase in a summed parental involvement led to a 7% increase in academic skills with an insignificant relationship (p = .46) as indicated in Table 3 . 
Discussion
This study undertaken amongst deaf children sought to establish the association between parental involvement and academic skills of deaf children in Uganda. The study established that there was no relationship between parental involvement and academic skills of the deaf children. From these findings, parental involvement in a summative form does not influence academic skills. This is because the six types of parental involvement have different effects they contribute in the deaf child's education lifetime and learning abilities. Ultimately, this is in support of Epstein's framework which suggested that the six types of parental involvement contribute differently to academic skills. In line with Toscano et al's conclusion that academic skills depended on child's own experiences, traits, habits, attitude, personality and emotional development.
30,46
The study results are in agreement with this conclusion because deaf children also have individual abilities in learning that do not depend entirely on external factors like parents' help in homework or any of the other five types of parental involvement but rather internal capabilities and strength. Contrary to this agreement, evidence
showed that parental involvement helped to reduce anxiety for mathematics and that parental involvement was 'a significant positive predictor of early reading skills development.' 47 Although this prediction would not be considered an association with academic skills, it was indicative of how parental involvement in the deaf child's education program could strongly contribute to academic performance. 1, 47 In our context, positivity without quality would mean nothing as was shown in our findings that parental involvement through helping, volunteering, learning and decision making insignificantly led to a minimal increase in spelling, arithmetic and reading scores. 1 Likewise, as shown in figure 1 of our results, the fifty eight (55%) deaf children categorised as preschool using the WRAT-3 grading, did not have high scores in performance on reading, spelling and arithmetic even if majority were in upper primary (P.4-P.7) and were aged eight years and above. 23 This category of children had spent more time in school and would have been socially adapted to the environment with or without parental involvement. Given these factors, without much attention being attached to the effects of parental involvement, learning would have taken place that could result into a higher unit increase in reading, spelling and arithmetic skills.
These arguments are supported by the theory of social learning in which Bandura pointed out that human learning in a social environment was affected by the environment and cognitive abilities of the individual.
48
Undoubtedly, parental involvement is an environmental factor although human behavior like learning is highly determined by the reciprocal interaction between the environment and the learner. 49 From our study, the results showed that most parents were not highly educated and struggled economically as most earned below 100,000 thousand shillings (26 USD) monthly. This low status in education and economic hardship negatively impacts the ability, strength and quality of parental involvement in the child's academic skills learning From the system's theory of input and output, a deaf child learns from social organizations that connect with him/her and with each other. When the deaf child's systems input, for example the teacher's input in teaching academic skills, do not balance the output such as the academic skills learning then achievement and performance are bound to be affected. 50 In trying to create the equilibrium state, the schools for the deaf provide learning environment whereby the teachers contribute virtual parental support that leads to attaining academic skills.
49,50
This result disagrees with Kelly et al. who found that poor academic skills are due to poor parental involvement.
51
Likewise, Berg and Noort's study in Eastern Uganda suggested that socio-demographic factors like parents' level of education, low income, rural residence, and means of communication with the schools were associated with academic skills attainment rather than parental involvement. 4 Although this study would have agreed with Berg and Noort's study that outlined socio-demographic factors, it is noteworthy that despite both studies being conducted among pupils in primary schools in Uganda, the study regional locations, settings and populations were different despite using semi structured questionnaire with the same properties as parental involvement questionnaire developed on the basis of Epstein's theory on parental involvement. 52 For this study, we viewed parental involvement in a summed form and did not correlate academic skills and the socio demographics. Due to the subtle types of parental involvement, as defined by the relationship between these constructs and academic skills in Epstein's framework for six types of involvement, each should be individually examined. 52 Although, in our study, we regressed the individual types of involvement with the academic skills, there was however no significant relation of all the different six types' involvement as well as the summed up parental involvement except for volunteerism and arithmetic skills. It can therefore be argued that parental involvement in a summative form does not have a relationship with academic skills because many aspects of involvement overlap and are not spelled out like the specific types of parenting involvement to which Epstein alludes. 52 This argument supports this study's findings that parental involvement is not associated with academic skills which provides a prediction that other factors may be playing more significant roles. Externally, according to the economic, social and cultural rights report in Uganda some of these factors are teacher-focused such as inadequate sign language training, low motivation and absenteeism while others are child-focused
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. Achievement at any level of child's education assessment is based on English and comprehension fluency. Deaf children join school at different times of their development with different skills in sign language. Fluency in English is highly influenced by the mother tongue to which the deaf children may not have mastered because family members do not use sign language. 13 When they join school, mode of classroom communication, curriculum content coverage and level of literacy are compounding factors that also influence academic achievement and negatively impact on language and communication. 23, 53, 54 This means that academic achievement starts at an early stage and is facilitated by a number of factors in the environment that reciprocate each other to a large extent. For this reason, even if parents had negative views about school programs or were not involved in any way, the academic skills attainment would not be affected and the effects would reduce over time. Even with results showing positive and negative effects from the different six types of parental involvement, no significant effect resulted from the summed parental involvement on academic skills.
It is relevant to note that deafness as a disability does not affect academic skills attainment. 35 In this study, parental involvement in a summative form does not also explain the gaps in academic skills attainment. 29, 41 The results showed interplay between the effects of academic skills and parental involvement as a predictor of insignificant increase or decrease, but did not explain how the academic skills attainment was achieved. This prediction of a decreased unit effect of parental involvement on spelling and reading and an increased unit effect on arithmetic however, is in line with the fact that it is essential for parents to focus on, contribute to and be involved in the school programs with emphasis on helping with homework, communicating with school, participating in decision making and learning process of the children and collaborating with the community while strengthening the spirit of volunteerism as it positively increased effects on arithmetic. Parental involvement also is necessary in facilitating social learning because these deaf children learn a lot through observation.
52,53
The study was limited by the choice of scales used to measure academic skills and parental involvement. The scales adopted for this study are not standardised for deaf children hence the true performance was difficult to assess (reliability and validity among the deaf population had not been documented). It was also difficult to establish the truth from the respondents (the pupils may not have been conversant with some of the aspects being assessed in the tool and the parents may have wanted to give information that portrayed involvement in instances when it was otherwise) and finally, the study was carried out at a single centre and it was also limited by the small sample size.
Conclusion
The finding of this study carried out in a school for the deaf found no association between parental involvement and academic skills achievement of the deaf children. We recommend larger studies looking at other factors that could explain the poor performance of these children.
